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C&4) METHOD FOR RBaTORINO TIGHTNBaS OP CASINO STRINOS 
(57) Abstract: 

FIELD: oQ and gas production Industry. SUBSTANCE: this rdatea to repair and malntenanoe of casing 
strings and improving tta cffldcn^. Aooocdbig to method, mxe of dbtutbed tt g htneai of caaii^ 
ailing b uiw cd from Inalde of casing abing by paicfa made of defonnable pipe praduoed from 
thermoplastic Tn"»*^"V for »»a«n|J«> polyethylene. Excess pressure Is created due to tfxpn n fdo n of 
•etf-heatmg and sdf-expanding matertad such as ttanestone mixture for mining and drilling 
operations. Pipe pniduoed of tbenii[q)la3ttc matolal Is filled witfa fills mixture before covering 
i sone of distuibedttgbtness of casing string. EFFECT: h^ 
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(57) AbBtrad: 

M3o6p c Teawe otbocbtch k ofbioeni pcM(BTBO-M3Qfz«aipoaBi>ix palSor ■ BanpaancBD na nDBboneaBe 
j44 cj mhb hocth. Cy-Tb K9o6pcrreBBH: ciidco6 oasnamercA d oepcKpiimifi aonu BercpMeiimuuriu ofir ^ ypiwtt 
KonsBBbi flsayrpH nnacrupcM sa Aeta>><BpyeMaA Tpsy^bi. BsroTOBncBBoA TcpMomacnapiBaro 
uaTepaana. aanpiniep n onimnji eHa, a v36tMmmx naaneHaB coanawr sa cuer pacmapcBiifi 
cauopasMTpeaanovrQCff h caMopacnmpmonvroai uarrepHana. imipmiEp. CHTB - oceoi ksboctxoooA ^yin 
ropeiiix M 6ypoBbix palkrr. aorropfaai aananmaor Tpyfijr B3 TepMoanacrnrvBOTD iiaTq;«ana nepen 
o^capiarnmf aoBu BBerepMen«iBocxv oGcitf9mft nvimad. 2 3ji. ^jim. 1 Tafin. 
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DeacfipCion (OmcaHKc H3o6peTcmDi]: 

H3o6peTCBKe o r imiuffioi k ofinacTB pcMoarHOHEMii OTiOHHWX pa6oT (PHP). * bmchbo k v m ^ni faM 
DOOCTaaDEtfiesKsi repicmnBOCTH ofiftiypnjx kotzohh. 

Ifto n ecrre n 010006 BOOCTOBOBnemux repMenraiocTH o6ca/^9Ux kcjiobh, EKmoKrajooQift cxi]^ KonoHHu 
BKOCBD-KOMiqwooopabix Tpy< (HKT) BExe mrrepBana napymasasi o6cafiB£A KonoBHU. 3aKaqiiBaHKc 
^Mi^ffffuq y mt ^-r ^ pacToopa B HKT npH cmtpbTTOu 3&Tpy6H0M npocrpaBCTBC nqniaO^ HKT Bbone 
pacqeiBoro ypooesi TaMUOHnpymmero pacreopa b cKBUSBBe, opcmaBniaBaiiKe Tounomipyioiqero pacraopa 
3a o6ci^^^f» KonoH^ npn saKpfatroic aarrpytiiioM npocTpaBCTBe 91. 

H<ffo e i' <r n m aHanora saxnsonaioTCH b toi£. uto, Bo-nepobix. nponsuaca TaMiiOBsq>ymiiiici « pacTBopa d 
dasonoHBoe npocTpaBcreo BooMoxBa TOJiwto oo^ buookhm H36t>rro«iHbiM j^aBneniKM. ^rro He6e30Qac&o jpiH 
HejiocraocTH ocraribsofi ^wcth o6ccy^oft xojioHBbi, Bo-BTOpboc looa yc^n«tiBocTH TaiamBBpyionQix 
uarepoanoB peayjibTOi mHue n» onepaiQdl se npcBumarr 60%. 

Haadonee ^vnonnt x B3o6prremD0 im TCXHroecKatt cyiuuuriv manvKTCsi Gnooo6 ycTaaoaai imacmpH b 
Brr^Bane BtrtpoarmaacrrH o6r<ypwft sflinDBBbi nyrcM nepcspbrnn aoBiii aerepumnBOGTB BaayrpH 
nnacTupof B9 iierannmecKcA Tpyfhii c noenenymiqai ee pocanqMBBeu aa cuer ooa^aaBfi KsfibircNHoro 
naBncBBR 121. 

Hg|ocT«roK KSBeciBDTo cxiooo6a 3axnx>«iaeTcs b tok, vto zmacrupb Bfamanaca IS3 Merawia. a sro hc 
noaaojiiscT MarcpHan nnacTupn da^aanHBarb b csBontBTfli 'ipeuyiBf b o6ci9ipQft aojioHHC- 

3i^aqa 3aKjixyiiae7«it b noBfaoneBflB s^^eKTOEnocTB peMDiBXBSHDansasfuaiaaax pa6oT xipK O ff ioBpfMegHoii 
cBUxeusnn Tpyj^oaaTpar*. 

nocraBncKBasi a^ana AOCisracTCfl toi. im a oioooCSe. BKimraaniiiteM nqxspbiTsie sohu HorepMCTViaocTK 
o6ci^l9Hiioi: BorxoHH msByrpB nnacrbipcM. BbUioimeuBiAf b omie nc^ofnmfy^oA Tpy6fac, pacmMpeane 
iDiacTii^fi no Boeft jimiHe nyreu coa^aiiBn osGbrmBaro j^BBniesam, b Kawnw ActaxBpyo'QA Tpy6bi 
Bcnani>ayayr TpyfSy ks TepM umiac i iiuMoi h> kcarqiBajxa, a MsfibirtmBoe ^^aanesBe ooomaMyr sa cter 
paconqpeHBH catMpaaorpesaioiiierocfi a paa ua spsaoaifsroctt MarrepBana, kotc^hai sanonHHioT Tpy6y a3 
TqaioiiixacnnBoro Marrcpaana neptji nqpcspUTiieu aoabi BerqsMciuuHucni o6ca;^Ho& KonoHHbi. B Kanecrae 
TvpuomxMmBoro xarqiBana iKfionbsyiOT namtTnuicB, a b KoqecTse caiiopaaorp eB ai oTTyr ocfi h 

tyVnpariTiH| M4ii i i n y rwCT MaTCpHaTia XCnonbayiOT CMTB - CMCCt* H3BeCTKOQyX> POpHblX H 6ypoBMX pa6oT. 

CMTB rjiaEBbiw o6pa3oM. npa paspymesBB i^omaboc xpymoDC ManrpsuJtOB (cKanbSbie nopqnbi). 

6eTQBHbix B xcnc3o6crroHHUx Ks^eTXHA. KwwffHmjx EA^OKt AoGbPDi npBpomBoro Kaioisi. Oa 

iiptyyrraanwcT co($oft zxopoaixoo6pa3Hbi* aex^t^syuBfl h WffnrWBOWTarmjft uaTq>Baji, f^axxajsA c 6(9^ 
mjcnviHyD pcsKi^n (pH 12). Hps rM a ii wHaHBa noponiKa CMTB c sq^oA otipasyrrcsi cycntuam (palSoMan 
CMBO). KOTQpOR. Oynyv sanxra b imiyp» cncnaHHiidl b o^Mcre, DomncsanieM paapywtaaa, c tcvksbbm 

scMcaDO vBenKviBaHci* d o6KMe. YBeannGmB othioca - cmmmm 
rv^arai^ai KaunonemtiB, Bxopfunfsx b oocras CKTB, npHBoj^rr s pasavno b mnype raffparraatfmsBKFO 
AaancBHH (6onee 40 MTlaJ. Hom ^cActbbem m^^paraqpOHXioro a^umcbha b rene a6hCKTa paaBHBaxnoi 
aanpHscsBii, upBBcnHBQR K ero paspyuseaaao 131. 

Ecnn cycncBsmo CMTB sannrb b Tpyfiy h3 TCpMOiuiacniHHoro MaTcpKana. to ccTb 10 MaxcpHajia, 
^aausfmt anp rw i npm BarpeBamni, sarqskieTBaHpoBaTb KOBiQai, to uepea Xfi v HanarrcH p r a myiH c 
BbV^cnosm Tcnna b p auauip eHBeM CHTE. Tenna BUftjommsi ffoei'afr uiuio . vroCkd pasorpCTb "nvtSy ;|d 110 • 
120%. a srro Bbnne Teunepaiypbi. ixpn Koropoft. HanpHMep, neviBBTsneH p«3unr«nercH k npoHBnwer 
DOBfaancHHyv itsywmx TpytSa yBcmranacTcii ABaMCTpc 6c3 paspymeaixsi, a b cnycxae ee 
■ H ifj I^M H TMiMBM ^ cpycxa b CBBaaomy d aoqy HcrepMcnpiBociii o6ciWfdl KonoBHbi c narrfiran 
■■ pMMM k«i #»wf««y» <iKr ^pfttt gtwrnwift, TqauPipi atf 'ii i'mu adl irfanrcpBaw npoBBKaer b cebzx^wih Tpcxz^iBy b nocjie 
oKomaKBSi praKimB ■ mpuomoaajm TCimcpaTypbi aaTacp mc Bacr h o6ecmaBacT H^cxByio saommBio 

npHMCp peanH3ai9Di. npcnnanoMMki, «ito aa r/xy6HHc 400 m smauryai'TaujaaBaafi KoiraBHa^aMcrpaM 146 mm 
c Ttumonuuil crresoK 8 mm HMeer Tpenqra/ mapiiHoA 2 mm a AJiBBoft 2 m. 

Bepyr nonBynoMBoayx) Tpy6y ^ymaoft 4 u c napyaKHUM /^UMerpoM aa 2 mu wffHwnr B^rrpetiBero 
AHaMcrpa o6cm|Bidl aonoHBU b BHrqpoane acrqaienniiocra (t^ 128 lo^ a Tomupwofl creaoa 6-8 mm. 
San^inaDT HHimail koboi Tpy^ nrroBRT e y m a CMUo CHTB, fiflsi Hcro 6qpyT 100 ar noponaw a 30 n 
TexBauBCKoB Bonu. (^caeB3B» samraaioT b nonasTHneBOByio TpyGjr* repMcraaapyiDT Bq>xBHft KamaiTpy6 a 
aa KonoHBe HKT ana ipocaae ipy^y cnyeacanr b aoiiy Hcrq;)MriuiuioeiK 0<ScanBiA KOTiDBHbi. 

MepC3 1.5 1 HaHHHanxrH pcatajfim h npoificxoAar pa3orpeo m pa3AyBaHHc nonaarHjicHosoA Tpy6fai onnon* 
nrm ooBpBKOCHOBCfiBH CO cTtBKaMB odcaflKoft KonoBHbt. Boncc Toro, nocBonuiy Marepaan Tpy6bi 
pa3Mar«ieH, oh npoiiaKaex a b TpcoQiiiy, raxaM oOpanoM AonomoiraibHO ee repMCTHsapyer. 
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nocne tmaataBMsi p^^^f^ EoropaR nporcsBcr 0,5 - ].0 cKBajumy ocraaniDOT d noBoe aa 4 - 5 b 
aoccTUioaizcHiix TtMoqMnypH ■ T M rrpf iTtf^w— t jjonmarnuKJuumA ipy6fai> OarcM xonoBHjr HKT Brm 
TpooB, Bft KOTopMx ixnacTfaipb 6bm c a ywpi b nntaMny, nonsBuaOT na nopqixHocm*. B csaftAMuy 
caycsairr KonoaHy (SypHrcbaijix Tpy6c lonarafiaparBbiii iyp6o6ypoic pfmvrou am. ifeiedoA ■ yaa6yjpBBaMyr 
repMtrrxsBfyKanfK ysmt b omepmauot nonasmoKBOBoA TpytSu. KonoH^y (SypBnfaHbix ipy6 immRWiflnpT. 
UpasesBt^^ oopeocoBKy o6caj9fofl Koraomibi oornacao j^eAcTBynoqRU HHcrpynvisiM. 

npcBMyiujociva upc^yiaraeMoro ciiooo6a cxaiOBbiBanTCH na tom. tto noBpea^cBHC e o6caffHoft KonoEooc 
B3Qiiiqiyerai tenee hc^^ckbo sa c«ieT npoaiKBoaeaHH uarepHana nnacTbipH e cebii^ mm Tpcuqray* K Touy 
me nnacTfaipb b3 oaai r iHU BCgorD McrrqiBana ff umoB e uH ee. rax zas ae nqneepmcH copposoH. 

Hl'ix >4iu u u i KB^opiiaiiHix: 1. BnaMCBH<i B^., yMcrfiaca B.r. C&paBovaE Macrepa no KmmmBsmy 
peuoBiy CBBaacBB. M.. HqQ>a. 1985. c.l63. 

2. ABTopcsoe CGiQxmnfaCTBO N 1501330, COCP, Kn. £ 21 B 29/10, 1990 - Dpomvn. 



3. HBcrpyiovKH do npiattaeHBK) cancB BSBOCTKOBOft ropHbOC a Oyposbix pa6oT fCMTQ). Vtsj^. AO 
"OrpoHMHTepHajibi^t 7 c. 
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Claims (tepuyna ■3o6peTeHKH|: 

1. CD0006 aoocrranwieasH i x ph t nwm rm o6ciWBfaix kojiobh* mnomaaajsA mptxptrim oaati 
atrepumpmocn wsayrpa. imacTupcu. BbOKinHeHHbiM b an« Ac^opMBpycMoft Tpy6bt, ■ pacniupeuue 
imiMji 'fcipg no Bcsefl ^ynme nyrcK ooamanBR B36fanviBaro as^cbrh. iriJua'uuiii i tf ifl i 'H tbm. ^rro b Ka^aecree 
^lefopioqaycMnft ipy^M mcnojmsyKtT Tpytiy ki TqnmnairiWHoro kiarrqsana. a Ks6fccro«iBDc AaancsBc 
ooqnanr 3a c«kt paconpesBR cai io p tt iyrp cBM o mrr oca m r a MOp M i iiiMpMimiB ticw MvrqsBana. KorropUM 
aainiiBR»T ipytSy b3 Tq)uoanacTB<niro uaTC|»cana nep^ nepexphmmd sonu HcrqpMenraiioGTH o6ciy^Qfi 

KOTTORHZjI* 

2. Cttooo6 00 oTJDcvaaaiiQiAcH xeu. vro b KanocTBC TcpMoanacTBUBoro MarcpBana mcsxmtayvr 
luviuyiwicu* 

3. 000006 no iin.l H 2, ornHnaxniTdtefi xeii, «m> b KflMecTBe caMopaaorp eB aio in erocH b 
cauopacnxspCTQn^erociz uarepixana xcnonbsyKyr CMTB CMecb vaBecnumyn ropehOLM dypoeux pa6oT. 
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Drawlngfs) [MeprexHl: 

XapaKTepMCT>iKa Cl^FB 



XapaicrepMCTMKa 


SHaneHMe 


1. Bo/to-ca^ceeoe OTHoiueHHe cycnemMM 


0.3 


2. PacxQA nopoujKa Ha 1 oGbeMa, t 


1.8 


3. PacreicaeMOcrb no KOHycy A3HIII4, cm 


20.0 


4. nnoTHOGTb cycneHdMM, r/cM 


1.8 


5. BpeMfl HaMana pes^m rMAparauMM npii 




TeMneparype 20-25^C. mmh 


OKono 90 


6. TeMneparypa caMopaaorpeBaHMR. **C 


6onee 100 


7. CuenneHMe mum crpyGoR, MFla 


5.0 


8. ConpoTHBneMMe KaMH^ ({^HiibTpauMM boau. MHa 


6onee 60.0 


9. flaaneHMe npM paciuMpeHMM. MFla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pxmip-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under hi^ excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness fi"om the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2], 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vi hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from Y2 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expandmg material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method imder Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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